Summary. The administration of LH-RH in a pulsatile regimen (100 ng i.v./h for 48 h) to acyclic ewes 26\p=n-\30 days post partum increased plasma LH concentrations, and both the frequency and amplitude of plasma LH pulses. In 12/14 ewes these increases were followed by plasma LH surges similar to the preovulatory surges observed in 10 control cyclic ewes. Subsequent luteal function in the post-partum ewes was deficient. Plasma progesterone was detected in 7/12 post-partum ewes showing plasma LH surges. The concentrations were lower (1\m=.\3\ m=+-\ 0\m=.\2 ng/ml) and detected for shorter periods (3\p=n-\10 days) than in cyclic ewes (2\m=.\4\ m=+-\ 0\m=.\2 ng/ml, 12/15 days). In the post-partum ewes the increases in plasma LH concentrations before the LH surge were higher but of shorter duration than in the cyclic ewes. The inadequate luteal function in the post-partum ewes could therefore have been due to inappropriate LH stimulation of the ovary before the LH surge.
Introduction
We have suggested that ovarian acyclicity in ewes post partum could result from failure of follicular development due to inadequate secretion of LH, which in turn reflects inadequate pulsatile release of LH-RH (Wright, Geytenbeek, Clarke & Findlay, 1981a) . To investigate this suggestion further, the effect of the pulsatile administration of LH-RH on plasma LH levels, the occurrence of an LH surge and subsequent luteal function were examined in acyclic post-partum ewes. The patterns of hormone release in post-partum ewes were compared with those associated with preovulatory follicular development, ovulation and subsequent luteal function in cyclic ewes.
Materials and Methods

Animals
Mature anoestrous Merino ewes (Bungaree strain) lambing in April (autumn) 
Hormone assays
Plasma LH levels were measured by a double-antibody radioimmunoassay (Wright et al, 1980) . The standard was NIH-LH-S18 (biopotency 103 x NIH-LH-S1). Hormone concentrations and assay quality control data were calculated using the methods and computer programme of Burger, Lee & Rennie (1972) . The study included 6 assays with mean (± s.e.m.) sensitivity of 01 ± 0-04 ng/ml. The interassay coefficients of variation (CV) were 12, 8 and 16% for plasma pools of 1-4, 5-9 and 62-3 ng/ml. The intra-assay CV was < 20% over the range 3-6 ± 0-5-71 ± 5-8 ng/ml. Samples with LH values above this range were diluted 1 :10 in assay buffer and reassayed.
Plasma progesterone levels were determined by radioimmunoassay in 16 assays (Hossain, Lee, Clarke & O'Shea, 1979) . The mean sensitivity of the assays was 0-1 ± 001 ng/ml. The inter-assay CVs were 18, 16 and 20% for plasma pools of 1-9, 2-4 and 4-5 ng/ml. The intra-assay CVs were < 10% over the range of 0-3 ± 0-1 to 3-1 ± 0-4 ng/ml.
Analysis of results
Two post-partum ewes (1 vehicle-treated and 1 LH-RH-treated) had detectable plasma progesterone (> 0-1 ng/ml) before the start of treatment; these ewes were therefore rejected from analyses. Characters reflecting patterns of LH release were determined from plasma LH concentrations. The mean plasma LH concentrations and the frequency and amplitude of LH pulses were assessed as described previously (Wright et al., 1981 a) . An LH pulse was identified when the plasma concen¬ tration in one or a series of samples was at least 1 ng/ml and greater than the level in preceding and/or following samples by a factor of at least 4 times the coefficient of variation of the assay. Pulse amplitude was the maximum plasma LH concentration associated with the pulse minus the concentration preceding the pulse.
A plasma LH surge similar to the naturally occurring preovulatory LH surge was considered to have occurred if plasma LH levels were > 10 ng/ml for > 6 h. The time of onset of the LH surge was recorded as being when plasma LH was > 10 ng/ml, the end was when LH values had returned to < 10 ng/ml. (Table 3 ). The 2 ewes in Group PPrh that failed to show an LH surge had plasma LH concentrations of 4-7 ± 0-65 and 13-8 ± 0-9 ng/ml and pulse amplitudes of 5-7 ± 0-71 and 8-8 ± 1-3 ng/ml. Onset (h) 33-7 ± 2-3 26-9 ± 2-6
Duration (h)
13-6 ± 0-9* 17-0 ± 11
Time of peak (h) By Day 9 plasma progesterone was detected (> 0-5 ng/ml) in 10/10, 1/9 and 8/14 in ewes in Groups Cv, PPv and PPrh respectively. Of the same 12 ewes in Group PPrh showing an LH surge, 7 had detectable plasma progesterone concentrations (>0-5 ng/ml) by Day 9, while 1/2 postpartum ewes not showing an LH surge had detectable plasma progesterone (0-5 ng/ml) on Day 9 only.
Plasma progesterone concentrations in Group PPrh ewes were lower (1-3 ± 0-2 ng/ml) and detected for shorter periods (3-10 days) than in Group Cv ewes (2-4 ± 0-2 ng/ml, 12-15 days). Plasma progesterone (> 0-5 ng/ml) was also detected in 3 ewes in Group PPv and in 2 ewes in Group PPrh for the first time on Day 25. No progesterone ( < 01 ng/ml) was detected in the plasma of the remaining post-partum ewes.
In Group PPrh ewes showing LH surges that were not followed by detectable plasma progesterone by Day 9, the plasma LH concentrations and pulse amplitudes were lower (P < 0-05) in period 2, and the duration of the surge was longer (P < 0-05) than in Group PPrh ewes showing plasma LH surges and detectable plasma progesterone (> 0-5 ng/ml) by Day 9 (Table 4) .
On Day 4 all of the cyclic ewes showed oestrus and cycled regularly thereafter. Oestrus was detected in only 1 post-partum ewe (Group PPv) (Sharpe, 1980) , or the action of some other factor associated with post-partum anoestrus such as elevated plasma prolactin levels (Wright, Jenkin & Heap, 1981b (McNeilly, O'Connell & Baird, 1982) suggest that the responses of acyclic post-partum ewes to a regimen involving a frequency of administration of LH-RH of 1 pulse/3 h for 24 h, 1 pulse/2 h for 24 h then hourly pulses for 24 h should be studied. These workers reported normal luteal function in treated ewes despite elevated plasma prolactin levels.
The reason for the more rapid onset of the LH surge in LH-RH treated acyclic ewes compared with cyclic ewes is unclear. It could reflect a more rapid rise in plasma oestrogen concentrations in the acyclic ewes, or the ability of exogenous LH-RH to elicit an LH surge from an oestrogensensitized pituitary. It could also reflect a lack of progesterone influence before an induced increase in plasma oestrogen levels. Pretreatment of ovariectomized ewes with progesterone delayed the onset of oestrogen-induced plasma LH surges (Karsch, Legan, Ryan & Foster, 1980) . Furthermore, progesterone pretreatment of seasonally anoestrous ewes treated with multiple injections of LH¬ RH resulted in a longer interval to the plasma LH surge and a higher incidence of normal luteal function than in ewes not so pretreated (McLeod, Haresign & Lamming, 1982) .
It is probable that the lack of oestrous behaviour in the LH-RH-treated post-partum ewes reflected a lack of prior exposure to progesterone (Robinson, 1954) . This could be overcome by treating the ewes with progesterone before treatment with LH-RH. It is possible, however, that these ewes did come into oestrus associated with the LH surge but that this was not detected as the ewes were not placed with teaser rams until Day 4.
